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ported for February. Within a n  area extending over the 
northern part of the P;uihaudle of Texas, and thence westward 
over northeastern New Mexico,aud iu south-central New Mexico 
and extreme western Texas uo precipitdtion was reported ; and 
at stations in southeastern North Caroliua, western Florida, 
south-central North Dakota, southorn New Mexico, awl south- 
eastern Arizouib the precipitatiou WHS the least ever reported 
for February. The greatest depth of snowf'all \vas reported 
along the lineof the Central Pacific Ihilroad in Placer county, 
Gal., where i t  amounted to one hundred and forty-nine iuches 
at Cisco, aud the great depth of suow in cuts aloug the line of 
the railroad crossing the s u m m i t  of the Sierra Kevada Mouu- 
tains caused serious iiiterruption to the train service througb- 
out a greater portion of the month. 

Lakes Erie and Huron were reported practiciilly open to 
navigation during the moritli. Very destructive floods occurred 
in western Oregon :tiid northern Cttlilornia during tlie early 
part of the month. Tlie rivers were gerierally above the dauger 
liiie in  t.lie Ohio, Cumberlaud, Tennessee, and lower Missis- 
sippi valleys duriug tlie latter part of the uioiith, ;ind great 
daru;ige was caused by the overflow of streams in Ohio and 
west-ceutrtil Kentucky. The Verde iiud Gila rivers, Arizoiia, 
overflowed their b;inks, and a large storage dam on the Hassa- 
yampa River, Arizona, gave \vay, causing loss of life aud 
destruction of property. 

Unusually well-defined and brilliaut parhelia were observed 
at  Milwaukee, Wis., during the afternoon of the lGth, and a t  
Era, Idaho, during the moruing of the 25th. 

e M Q S P H E R I C  PRESSURE (expressed in  inches and huudredths). 
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tire countr,V, except on tho uorth Pacific coast; the moRt 
marked decreiwe in pressure beiiig showu over the s~utheasteru 
part of the couiitry, where the mean pressure for Februitry 
was inore than .15 lower than for t h e  preceding mouth, mliile 
on the north Pacific coast uear the mouth of the Columbia 
River tllero was a11 iiicreiise in  meau pressure of more thau .IO. 

The meau pressure for February, 1890, was gorierally above 
the ~lormal a t  Atlantic coast etatious from the Gulf of Sailit 
Lawrence to southern Florida, and i n  the middle and upper 
Missouri aud Red River of tlie North valleys; elsewhere it was 
generally below the normal. The greatest departures above 
the normal pressure occurred i U  Nora Scotia, New BrunRwick 
and orer a greater part of New England, where they exceeded 
.05, and tho most marked departures below the normal pressure 
\vere uoted from ArkanRa8 aud Indian Territory southward to 
the west Gulf coast, and from the uorth Pacific coast southeast- 
ward to northern Nevada aud northern Utit11, where they were 
more than .OB. 8 BAEOYETRIC RANGES. 

Tlie moutlilr barometric ranges at  the several Signal Service 
stations are shown in the  table of miscellaneous meteorological 
data. The geueral rule, to which the nionthly barometric 
rauges over the Uuited States are found to conform, is that 
they increase with the latitude and decrea8e slightly, though 
somewhat irregularly, with incretisiug longitude. In February, 
1890, the monthly ranges were greatest over extreme eastern 
New Englaud, where they exceeded 1.60, whence they decremed 
southward to less than .30 over southerii Florida, westward to 
less than 1.16 ill the upper Missouri ralley, from which region 
they increased to more than 1.36 in the upper valley of the 
Columbia River, and thence decreased to 1.20 on the north 
Pacific coast. Along the Atlautic coast the monthly ranges 
varied from 27 at  Key West, Fla., to 1.63 at  Eastport, Me.; 
between the eighty-second and ninety-second meritliaus, .46 
at  Cedar Keys, Fla., to 1.35 at Sault de Ste. Marie, Mich.; 
between t h e  Mississippi River and the Rocky Mountains, .71 
a t  Corpus Christi, Tex., to 1.23 at Bismarck, N. Dak.; i n  the 
Rocky Mouutaiii and plateau regious, .47 a t  Fort Grant, Ariz., 
to 1.38 at Spokane Palls, Wash. ; ou the Paciflc Coast, .42 at  
San Diego, Cal., to 1.20 at Fort Oanby, Wash. 

REAS OF HIGH PRESSURE. 
pressure were observed during tile mouth 

of February, four of which first appeared in the regions north 
of North Dakota and Montana; tliree approached from the 
north Pacific coast; and two from the Hudson Bay region, 
Seven of these areas of high pressure were traced eastward to 
tlie Atlantic coast, the jieueral direction of movement being 
slightly to the south of east; two disappeared by gradual 
decrease of pressure west of the Mississippi. Those arem of 
high pressure observed ou the Paciflc coast were apparently 
moving in a northessterly direction when flrst observed, but 
after passing to the east of the coast line the direction of 



FEBRUARY, 1890. 
__ -- -. . . _. 

movement changed to the sontfbea&. One disnpprared while 
central over Texas; one after reacliing the central Rocky 
Mountiiin region p:issed directly eastward to the Atlnutic 
coast, and the third after crossing the ltocky Mountaiue to 
the north of hloi!tana passed eastward to the Atlantic coast. 

The followilig 1s a general description of the weather condi 
tions sttonding t h e  movement of each area of high pressur 
observed during the month : 

I.-The month opened with abnormally high pressur 
north of the Lake region, while the pressure was abnormall. 
lorn on the north Pacific coast, north of North Diiltota, nnt 
nortbcast of New England. By the morning of the 2d th  
pressure had increased aloug the Atlantic coast, the centre o 
greatest pressure being near Hslifnx, N. S., where tlie barom 
eter had risen nbout three-fourths of an inch in twenty-fou 
lionrs. Tlie storm on tlie Pacific coast had moved eastward 
extending over the uorthern Rocky Mounttiin regiou, aatl I 
well .marked barometric gradient existed between Nora Scotir 
and Montana, tiit3 difference of bttrometric pressure being ttbon 
one and one-half inch. The baroinetric pressure decrease( 
rapidly on the uortli Atlltntic coast duriiig tlie 2d, the principa 
area of high pressure apparently moving eastward from h'ovi 
Scotia, while the barometer contiuued high over the Soutlieri 
states east of the Mississippi. 

II.-During the easterly movement of the storm previouslj 
referred to 8s central on the Pacific coast, this area of higl 
pressure appeared to tlie north of Moutaua, and the more 
men6 of cold air to tlie southward during the 2d resulted ii 
the formstion of an area of low pressure over Lake Superior 
while that over Montana was appareutly forced to tlie west 
ward. I t  passed rapidly eastward north of the Lake regior 
to  the  Saint L:twrence Valley where i t  disappeared quicklj 
during the 4th, owing to the advance of a depression from th t  

UI.-Thiu area of high pressure had its origin in the samc 
ocality as that given to the preceding oue, and passed east 

Ward north of the Lake region to the Saint Lawrence Valley 
b u t  8liglitly to the south of the  course pursued by the previous 
area. It also iucreased in intensity during t h e  easterly inwe. 
merit, and while passing over New England on the 7th the at, 
tending conditious \vere felt as far south as Florida. Thc 
pressure increased during the easterly movement, and tlie 
maxijnuni, 30.78, occurrod at Halikx, N. S., 011 the 7th wheii 
the centre was liear that station. Strong northeasterly gnle8 
occurred off the south New larid and south Atlarfic coasts 

from the Saiut Lawrence Valley. 
IV.-Was observed north of Montana on the 7th, while the  

previous reports indicate that it probably had its origin over 
t h e  north Piicific. The telegraphic reports of the 6th show 
that an area of high pressure covered tho Pacific coast and 
plafeau regions, m c l  that the direction of movement W R ~  to 
t h e  llorth of east, following au area of low pressure from the 
Pacific coast. After pamiug to the east of tho Rocky Mouu- 
tains on the 7tl1, it moved eastward north of the Lake region, 
while a secondary area of high pressure developed over Indian 
Territory and moved to the northemtward, passing over the  
Ohio V a l l e ~  during the 8th and over the lower lake region 
during the 9th, uniting with the principalareaof high pressure 
far to the north of Lake Ontario on the afternoon of that date. 
After reaching the Saint Lawrence Valley the  direotiou changed 
to  southward, and on the morning of the 11th i t  was cential 
over New England, and included within its area the greater por- 
tion of the southern, middle, and New England states. It di8- 
rrppeared to the eastward of the Atlantic coast during the 11th. 

V.-Was first observed on the north Pacific coast on the 
loth,  although there was some indication of its approach from 
the westward on the 9th. A well-marked area of low pressure 
covered the central Rocky Mountain region nn the morning of 
the loth, and this was forced to the southward over the Rio 
Gtrande Valley and apparently into tlie west Gulf by the ad- 
vance of this area of high pressure over the Rocky Mountain 

QLake regioll. 

during the 6th and 7th, w h ~  w this area was passiug eastward 
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region. On the 12th i t  included within its area the entire 
country except tlie Saint Lawrence Valley and nortliern New 
Englancl, it beiiig ceiitral over western Colorado. It moved 
eastward from Colorado during tlie 12th, attended by gerrerally 
fair weatlior, the pressure decreasing rapidly duriug t h e  east- 
erly movement, andit disappeared to the east of the coast line 
during the 13th. 

Vl.-This area of high pressure also appeared on the Pacific 
coast, where i t  was ohserved 011 the 13th. It moved eastward 
sontli of the course followed by the previous area, passing from 
the north Pacific coast over the central platpao region on the 
13th, crossing the central Rocky Mountain region ou t h e  14th, 
and over southeru Texas on the 16th, where i t  disappeared. 

VI1 and VII1.-On tlie 16th these areas of high pressure 
were observed to tho north of Montana and Minnesota, the 
former npparentlg beiug secoudarg , which separated from the 
principal area and moved southward to the Saiut Lawrence 
Valley during the 16tl1, and extended soutnward over the east- 
ern portion ofthe Uuited States 011 the lCith, disa~qmiring to 
tlie east of the south Atlantic const on the uiglit of the lGth, al- 
though the  pressure in that regiou remainedrelittively high until 
the morning ofthe 18th. The principal area of high pressure, 
uumber viii, remained almost stationary during fire d q s ,  cov- 
ering the region north of Montaua nnd North Dakota from the 
15th. to the 20th, inclusive. and extending southward over the 
eastern slope of' the Rocky Mountains to Texas on the 20th, 
while the centre remained north of Montana. On the 21st it; 
moved rapidly southeastw~rd and its influence was felt over 
the entire country east of t h e  Rocky Mountains. It was ceu- 
tral over Illinois on the afternoon of the 21st, extending from 
the Gulf to the north of the Lake region and from t h e  Atlan- 
tic coast to Colorado. The southeasterly movement coutinned 
during the 224 and although the pressure decreased rapidly 
n t  the centre, this area was readily located on the 8 p. m. 
weatlier map of the 22d off t h e  south Atlantic coast, and the 
succeeding reports indicate that the southeasterly movement 
ooutinued after t h a t  date. 

IX.-Was observed north of Montnna on the 23d, and, as in 
the case of the previous area, remained almost statioiiary in 
that region, no decided movement being observed from the 
23d nntil the 36th, after which this nrea exteuded rapidly 
Iouthward over the eastern slope of theRocky Mountains, while 
t secondary area formed over the northern plateau region to t h e  
west oftlie Rocky Mountains. These two areas moved to the 
iouthmard, attended by tlie most severe cold wave of the 
nonth over the centml valleys and Southern-: Killing 
i-osts occurred in southern California, a severe norther iu 
Vexas, and the coldest weather of the season in the  Southern' 
Itates occurred during the passage of the cold Eave attend- 
ng this area of high pressure. .. 

2 AREAS OF LOW PRESSURE. 

Fifteen areas of low pressure were observed during the 
nontli of February, seven of which mere traced froin the 
?acifio coast or plakeau region ; eleven reached the Atlantio 
:oast or t h e  Saint Lawrence Valley; and but one passed 
isstward south of New Englaud. The gelieral direction of 
novement was to the south of east while the centres remained 
vest of the one hundredth meridian, and this direction con- 
inued to the east of that meridian in t h e  cases where the areas 
if low pressure passed eastwnrd over the British Possessions, 
but the eight moa8 of low pressnre which passed eastward 
iver the eastern slope of tlie Rocky Mountaim, within the 
iinits of the United States, all mored to the north of e a t ,  t h e  
lirection of the rnoremeut inclining more to the northward in 
hose areas passing over the lower latitudes. Compared with 
brevious months the areas of low pressure were more numer- 
us, and have extended southward over the western half of 
he continent, while the region of greatest frequency continues 
lver t h e  Saint Lawrence Valley. The following is % brief 
lescription of the movemeuta of each area of low pressure, 
btained from the daily weather charta : 
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0 1  and 11.-Atthe opening of the month a storm of consider- 
able energy waa central on the north P M c  coast, where 
heavy rains aud southerly gales continued ddring the 1st and 
2d. This storm advanced eastward to the Rocky Moriutain re- 
gions, and on the morning of the 2d a trough of low pressure 
extended from Minnesota westward to the Pacific. The ad- 
vance of an area of high pressure from the northward resulted 
in the forination of two disturbances, one of which continued 
its easterly course north of the Lake region to the lower Saint 
Lawrence valley, where i t  disappeared after t h e  3d, and the 
other, after being forced slightly to the'sorithward over Mon- 
tana during the 2d, was replaced by increase of pressure over 
that section, the barometer remaining lorn, however, on the 
north Pacific coast, where low area number ii quickly formed, 
attended by continued heavy rains and strong southerly gales 
on the 3d. This storm also passed to the eastward along the 
northern border of the  United States, following the same gen- 
eral course a8 that given to number i, but over the west half 
of the continent the centre of disturbance w a s  slightly to the 
north of the track of number i ,  while over t h e  east half it was 
slightly south of it. Both of thme disturbances were attouded 
by general rains, but the latter was much more intense, and 
eaused dangerous gales in the La Eegion and along the At- 
laptic coast north of Hatterm, &., from the 4th to the 6th. 
In th8 cam of number ii the barometer continued to fall a t  the 
centre during the easterly movement from the centre of t h e  con- 
tinent, although there was a slight increase during the trausit, 
from the north Pacific coast to Manitoba. On the Pacific 
coast the barometer was 29.24 on the 3d. At  Saint Vincent, 
Minn., it was 29.36 on the 4th, and at  Father Point, Qnebec, 
i t  waa 29.02 on the 6th, and probably 28.96 at Bird Rocks, 
Gulf of Saint Lawrence, on the 6th. It will be seen from 
chart i that low areas i and ii are the only disturbances that 
passed eastward from the Pacific to the Atlantic coasts at- 
fended by such conditions as to render i t  possible to locate 
the centre of the disturbance a t  each telegraphic report. 

IIL-Was a feeble barometric disturbance which apparently 

although not clearly defined, i t  apparently moved southeast- 
ward to tlie lower Rio Grande valley, the southeasterly course 
being due to the existence of an area of high pressure to the 
uorthemt. After reaching southern Texas it increased greatly 
in energy and waa attended by very heavy rains in t h e  above 
named state, and on the west G&scoast high southerly wiuds 
were quickly followed by a norther as the centre pMsed to the 
eastward. After the disturbance reached the southern por- 
tion of Georgial attended by high winds in northern Florida 
OD the 8th,  it disappeared to the eastward, the telegraphic re- 
ports indicating that the storm was decreasing in energy. 

IV.-Was a depression in t h e  northern portion of t h e  baro- ';a etric trough which extended over the Rocky Mountain 
regions on the 6th, within the southern portion of which de- 
veloped the storm traced 86 number iii. This depression 
moved from the region north of Montana to near Lake Su- 
perior during the 6th, thence southward to Lake Michigan on 
the 7th, and in connection with low area number iii, which at 
that time was passing over the  east Gulf states, the storm area 
included t h e  eaetern half of the United States. After reach- 
ing Lake Michigan the direction of movement changed to 
northeast, and the storm passed down the Saint Lawrence 
valley with increming force the barometer falliiig to 29.14 at 
Anticoati, Gulf of Saint &wrence, on the Sth, when the 
ceutre waa near that station. The westerly gales attending 
this storm were most severe in the lower lake region and on 
the North- Cgjrolina coast, where a maximum velocity of 60 
miles perBour wa8 reported. Westerly gales also orxurred in  
thetMaritime Provinces, where they continued until t he  9th. ' 

V and VI.-Appeared on the north Pacific coast on the 7th 
and 9th, respectively, and after moving eastward to the region 
north of Montana, the former passed southeastward over the 
upper Missouri valley and disappeared before reaching the 
Lake region, while the latter followed rapidly southward over 

8 eveloped over the southern plateau region during the 6th, and, 

the ltocky Mountain region8 to the Rio Graude Vnlley, xt- 
tended by general Rnows and followed by a cold wave and h i g h  
northerly wiuds along the eastern slope of the Ilocky Mouu- 
tains. The centre of this disturbance cannot be defiuitely 
traced after it reached the central ltio Graude valley, but re- 
ports iudicate that i t  passed over the west Gulf. 

VTI.--Wllen the area of low pressure tracod as number vi 
was central over Texas on the l l th ,  i.t trough of low pressure ex- 
tended northeastward to Lake Superior, whero numbor vii was 
first located. I t  passed directly eastward to the Saint Law- 
reucevalley, attended by light snows in northsrn New England 
and the Lake region, but caused no marked challge in the 
weather conditions over other sections of t h e  United States. 
OVIII and IX.-These disturbances, although widely sop- 
arated, occupied the northern and southern extremities of an 
extended barometric trough which moved eastward from the 
Rocky Mountains. The northerly disturbance was first ob- 
served north of Montana on the 12th. I t  moved toward the 
Lake region, reaching Lake Superior on the afternoon of the 
13th, while t h e  uouthern storm was central over Arkansas. 
During the succeeding twenty-four hours theso depressions 
moved directly towards the upper Saint Lawrence valley, where 
they united on the afternoon of the 14th. The southerly dis- 
turbance was much more iutense, and was attended by severe 
local storms as i t  passed over the central v Ileys, the rainfall 

taries. This storm also increased in euergy after the union of 
the two disturbances, the  course being to the northeast in the 
direction of the Saint Lawrence Valley. Strong westerly gales 
prevailed north of Hatterm, y. o., during the passage of this 
Ytorm over the middle Atlantlc aud New England states, and 
they continued on t h e  Atlwtic coast until the  16th after the 
centre of disturbance had passed beyond Nova Scotia. x and XI.-From the 14th to the 16th this disturbance re- 
Qained almost stationary on the north Pacific coast, and al- 
though there was apparently a slow southerly movement the 
centre of disturbance could only be approximately located. The 
depression extended eastward on t h e  14th and Xth, but WRS 
apparently forced to tho westward by the advance of an area of 
high pressure over Montana and the Dakotas, the secondary dis- 
turbauces which had formed in  the Rocky Mountain regions on 
the 16th filling up, owing to tho advance of t h e  area of high 
pressure. On the afternoon of the 16th this storm was clearly 
defined as central i u  northern Oregon, while the trough of low 
pressure which extended southeastward to Texas and thence 
northeastward to the upper lake region around the area of high 
pressure contained secondary distilrbances coutral over Iowa 
and Kansas. The telegraphic reports of the 17th show an 
easterly moremeut of the principal secondary disturbance to 
the Lake region, attended by light rains, also a feeble depres- 
sion over the central plateau region, and abnormally low press- 
ure on the north Pacific coast. The depression over the plateau 
region became more clearly defined during the 18t11, and ad- 
vanced eastward and covered the central and eastern dopes of 
the Rocky Mountains on the morning of the 19th, after which 
the movement to the northemf over the central valleys and 
lower lake region was rapid, owing to the advance of a cold 
wave from the Northwest. The centre of disturbance reached 
the region of Lake Huron on the morning of the 20th, from 
which region it passed directly eastward to southern Nova 
Scotia, where the minimum pressure'of the  month, 28.92, was 
observed at  Halifax, N. s., when t h e  centre was near that sta- 
tion on the afternoon of the 20th. The galee attendlug this 
storm were unusually Revere on the New Buglaud coast. 
This storm apparently moved northward from Halifax, N. S., 
the barometer a t  Anticosti, Gulf of Saint Lawrence, falling 
from 29.36 to 28.98 from 8 p. m. of the 20th to 8 a. m. of the 
Zlst, the current velocity a t  that slation being foTty miles from 
tlie northwest, while a t  the same report the 8tatlon at  Sydney, 
C. B. I., reported 29.26, wind twenty-two miles southwest, 
maximum velocity forty miles. 

XU.-Was an extended mea of low pressure which appeared 

being very heavy in the lower Mississippi va % ey aud ita tribu- 
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on the northern California coast on the 20tl1, and moved south- 
eastward over the plateau and Rocky Moiiritnin regions during 
t h e  21st and 22d, roaching the lower Rio Qraude valloy on the 
morning of t h e  23d, unattentlod by any unusual disturbance, 
although it wits preceded by high southerly winds on the Texas 
eomt  when central in the uppor Rio Graude valley. 

XI11 and X1V.-During the  22d the pressure was unusually 
low along the entire northern border of the Unitod States from 
the Rocky Mountains eastward to the lower Saint Lawrence 
valley. On t h e  morning of the 23d t h i s  disturbance was ap- 
parently central far to the north of Minnesota. It moved to 
the southeastward over Lake Superior during the succeeding 
twenty-four hours, reaching southern Michigan on the after- 
noon of the 24th, after which it disappeared, owing to the 
formation of an oxtended low area central oror Texns and the 
advance of D cold wave from the Northwest. Althougll chart i 
indicates that low area traced as number xiv developed over 
 oxa as on the  24th, i t  may hare originated in t he  central Rocky 
Mountain regiou within the trough of low pressure which 

bounded t h e  area of high pressure advancing from the north. 
With the advance southward of the cold wave over tho emtern 
Slope Of the ltocky Mountains during the 25th this disturbance 
moved repidly to t h e  northeast, the pressure iiicroasirig a t  the 
centre of disturbance during the easterly uioremeut. Geueral 
rains occurred throughout the greater portion of the United 
States enst of the Rocky Mountains during the p.zssage of this 
storm, oxcept in the northwest quadrant where the precipita- 
tion was in the form of snow. 

XV.-The southerly movemeut of the -e Orer the 
Northwest mid central valleys during tho 24th :rnd 26th appar- 
eutly forced this disturbauce from Colorado westward to Utah, 
after which it moved southeastward over tlie Rio Grande 
Valley and around the area of high pressure, increasing greatly 
in inteusity after reaching the lower Mississippi valley, from 
which region it moved rapidly nortlieastward to Lake Erie, 
followed by the most decided c Id wave of tho month. This 
disturbawe was central n o r t h b e  Huron at  the close of 
the month. 
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The paths of the  depressions that appeared over the uorth 
Atlantic Ocean durilig February, 1890, are shown on chart i. 
These paths have been determined from internationd simul- 
beaus observationE by captains of ocean steamships and 
sailing veseels received through the co-operation of the Hydro- 
graphic Ofice, Navy Department, and the "New York Herald 
Weather Service." . 

Eight depressions have been traced for February, 1890, the 
average number traced for the corresponding month of the lrtst 
seven years being ten. The greatest number of depressions 
previously traced for Febriiary wap twelve, in  1887, and tho 

least number was sevon, i u  1889. All of the depressions 
trwed for the curreut month advanced eastward from the 
Ainerican coutinent north of the fortieth parallel ; two of the  
depressions lnoved to the British 1 ~ 1 ~ ~  four passed uorth of 
the region of observation botwmu the fifteenth and thirty-fifth 
meridiaus ; and two apparently dissipated before reaching the 
fortieth meridian. The average path of the depressions WM 
more northerly tliaii the usual February tracks of storms orer 
tile north Atlantic, and 110 severe storms were reported south 
of the fortieth parallel. 

The morements of areas of high pressore over the north 
Atlantic during the month were as follows: On the 1st the 

n. 
ow. 

.... 
0 .  
8 .  
R. 
IIW. 
8. 
E. 
R. 
BW. 

B. 

3w. 
3. 
W. 
RW. 
1W. 
1. 

N. 
IW. 

1. 

..... do .................... 
Pensnrnl Fla 1 ..........I 1 
EI pmo %ex ............. 6 
Snndy dook. N. J ........ I 8 


